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Question:

Is there a need to improve how we stream GNSS data and 
products within the IGS to better support the modern user?
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users requiring reliable access in real-time
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What is needed:

In an ideal system we would want lower latency, lower 
bandwidth, guaranteed delivery, less system resources, high 
reliability, scalability and integrity.
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What is needed:

In an ideal system we would want lower latency, lower 
bandwidth, guaranteed delivery, less system resources, high 
reliability, scalability and integrity.

1. Data submission 2. Data processing

3. Data delivery
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• A stateless protocol for streaming differential GPS/GNSS data over 
the internet.

• Based on HTTP/1.1 standards.

• Supports 100’s of streams and 1000’s of clients.
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Level 1 Level 1

Level 0

Level 2 Level 2 Level 2

NTRIP Caster Scaling (Vertical)
• Using our current implementation of NTRIP the only way to scale is 

vertically. This increases both bandwidth and latency.

Global

Regional

Local
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Message Queuing Telemetry Transport Protocol (MQTT):

• An ISO standard (ISO/IEC PRF0922) publish-subscribe based 
messaging protocol.

• Brokers distribute messages based on a topic.

• Suitable for low bandwidth, low power applications (IoT)

• Used by Facebook, AWS, Microsoft Azure and many more.
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Message Queuing Telemetry Transport Protocol (MQTT):

• An ISO standard (ISO/IEC PRF0922) publish-subscribe based 
messaging protocol.

• Brokers distribute messages based on a topic.

• Suitable for low bandwidth, low power applications (IoT)

• Used by Facebook, AWS, Microsoft Azure and many more.

• Scalable through clustering.

• Less system intensive.

• Quality of service and guaranteed delivery.

• Secure connections.

• Data integrity.
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MQTT Broker Scaling (Horizontal or Cluster)
• Using MQTT scaling can be achieved through clustering. This 

allows for the data to be received with lower latencies and 
increasing reliability.
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Case Study
• To compare MQTT and NTRIP a small test bed was established.

auscors.ga.gov.au

NTRIP caster

MQTT broker

Data 
manipulation

User

Servers
• 1 CPU
• 4 GB ram
• 40 GB disk



Case Study – System Resources (Incoming Streams)
• MQTT requires less system resources than NTRIP with similar 

incoming data streams.
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Case Study – System Resources (User Connections)
• MQTT puts less strain on system resources as the number of user 

connections increases.
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Case Study – Guaranteed Delivery

Three levels of quality of service (QoS):
• at most once (level 0)

• at least once (level 1)

• exactly once (level 2)

Persistent session can be used if:
• the client must get all messages from a certain topic,

• the client has limited resources,

• the client needs to publish messages after a reconnect.
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Case Study – Bandwidth (Message Size)

• If a client only needs GPS observations they are wasting ~70% of 
the stream bandwidth.
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Case Study – Bandwidth (Topics)
• MQTT allows users to subscribe to topics. A topic may be a full 

RTCM message or individual message types.

• Wildcards can be used to get all topics.
AUSCORS/GA/ALIC00AUS0/STA/# (match all STA messages)

AUSCORS/GA/ALIC00AUS0/+/OBS (obs from all constellations)

AUSCORS/GA/ALIC00AUS0
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Where to from here?
• Present for discussion at IGS workshop.

• Undertake a user requirements study.

• Investigate alternate protocols.

• Further testing.

Benefits to IGS community
• Improved efficiency of GNSS data streaming within the IGS.
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Positioning validation
• Insignificant RMS positioning variation between NTRIP/MQTT.

• 0.1 mm horizontal and 0.4 mm vertical.

• Due to latency difference (23 instances, 15 MQTT quicker).
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Improving Metadata Transfer
Brown et al (2016), Discovering the Geoscience Australia GNSS Data Repository, IGS 
Workshop 2016, Sydney.
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Improving RINEX File Transfer
Zhou et al (2018), Discovering the Geoscience Australia GNSS Data Repository, IGS 
Workshop 2018, Wuhan.
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